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Declaration  for the Record of Decision

Unit Name and Location
TNX Arcs Groundwatcr operable  Unit CEJICLA  Unit
Savannah  River Site
Aiken County, South Carolina

Appendix C of the Federal  Facility  Agreement (FFA) lists this  Comprehensive’Environmen-
tsl Response,  Compensation,  and LiaMity  Act (CERCL4) unit as Groundwater.  TNX.

Statement of Bask and Purpose
This document  presents  the selected  interim  rctncdhl  action for the TNX Area Groundwatcr
operable Unit at the Savannah  River Site (SRS), which was developed  in accordance with
CERCLA of 1980, as amended  by the Supcrfund  Amendments  and Reauthorization  Act
(SARA) of 1986, and to the extent practicable,  the Natiortzd  Oil and Hazardous  substances
Pollution Contingency  Plan (NCP). This decision  is baaed on the Administrative  Record
File for this  specific  CERCLA unit.

The State of South Carolina  concurs with the selected  interim  actiori  remedy.

Assessment of the Unit
The TNX -is a pilot  scale  test  facility  for the Savannah  River Technology  Center .
(SRTC). The pilot  scale  fditics  am used to provide  technical  support  to various SRS pro-
duction  areas.  From 1953  to August 1988, wastewater generated  by research performed  in
the TNX Area was &posed of in seepage  basins. In August 1988,  wastewater  was rerouted
to the TNX Effluent  Treatment  Facility.

In 1980, the tirst series  of groundwatcr monitoring  wells were installed  in the TNX Area.
‘he first  series  of monitoring  wells were determined  to be inadequate  and were abandoned
and replaced  in 1984. The groundwatcr sampling  data from the new wells indicated  that
seepage  from the unlined  basins, leakage  iiom the process  sewers,  and Ieachatc from other
activities  in the area resulted  in soil and groundwatcr contamination  throughout  the TNX
Area. Analysis  of surf= water samples  coikctcd from the swamp adjacent  to the Savannah
River indicate  that groundwatcr contaminated  with Chlorinated  Volatile  Organic  Com-
pounds  (CVOCS) is outcropping  in the swamp before it m.aches the river.  No contaminants
tlom the plume were detected  in the Savannah  River.  Actual  or threatened  releases  from this
site, if not addrcsd by implementing  the response  action  sclcctcd  in this  Record of Deci-
sion (ROD),  could present  an endangerment to public health.  welfare,  or the environment.

Description of the Selected Remedy

The TNX Area grotmdwatcr  and the source areas contributing  to contamination  of the
groundwatcr arc in various  stages  of the CERCLA investigation  ahd remedy  selection  pro-
cess.  This grmmdwatcr  interim  action will  serve  to mitigate  the firther  migration  of the
groundwatcr plume  hotspot while  also removing  contaminants  from the groundwatcr.  Fol-

94X04  198fmk 1
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lowing investigation  and remedy  selection  for the source  units  in the TI%X Area. the ground-  )
water  unit wiI1 be reassessed and appmptiatc  final  rcmdlal  ahcmativcs  will be developed. (

The selected  alternative  to achieve  the interim action goals  is Alternative 2. Hybrid  Ground-
watcr CotTCCtive  Action (HGCA).  The HGCA includes  one recirculation  well and a series  of

“groundwatcr  exuaction  wells with an air stripper. The conceptual  design  for the extraction
system  has three to five groundwatcr extraction  wells with a combhtcd flow mte of up to 60
gaIions per minute.  The target  treatment  level for tricholorcthylcne  (TCE) in the extracted
gmundwatcr  will be 5 ug/L prior to discharge to a NPDES outfall.  ‘he actual  design of the
remedial  system  will be addmacd  through  the remedial  design  process.

Racimslatiost  WaUs

Recirculation  wells  arc an emerging  technology  for in situ cleanup of CVOC contaminated
groundwatcr.  In recirculation  wclh  air is injected  into a groundwatcr well.  A the air rises
to the surface in the well,  it removes CVOCa  fktrt the water in the well by air stripping.
Additionally,  the air causes grottndwatcr to flow upward  in the well establishing  a circula-
tion system  where  W-is drawn into the bottom of the well and discharged at the water
table. The air is collected by a vacuum  at the aur&c  for treatment.  The vacuum  also rccov-
crssoil  vapor frumthcunaammd zone resulting  in additional  clcanip.

Extraction  weuawithanAir  stsipper . .

The migration  of the contaminated  grottndwatcr  plume  hotspot  will be intercepted by a
series  of water wells  known as extraction  wells. The extraction  wells  arc used to drawdown
the water table  and collect contaminated  groundwatcr.  Drawdown from the extraction wells
produces  a capture zone that prevents  the further  migration  of contamination  from the site.

(
TIM cotttartthatcd  gmundwatcr  that is collected  by & extraction  wells will be treated  by an
air suippcr.  Treated groundwata will be dischargd to a permitted outfall.  The air stripper
can also be used to treat  contaminated  water  from other cleanup activities,  such as ground-
watcr sampling.  Air emission  from the air stripper and recirculation well will bc mated as
ncccasmy to comply  with South Camlina  Department  of Health  and Environmental  Control
(SCDHEC) air pllution  regulations.

In addition  to T(2E tk main  contaminant  of concern,  CVOCS, mercuty.  gross alpha and
nitrate  will be monitored  in the efhcnt  from the treatment systcm to ensure  that they do not
exceed  discharge  limits. If they begin to exceed  dkchargc  limits. the well causing  the
cxccdancc will be identified  through sampling,  and discharges from that well will be
treated  using methods  similar to ion exchange  or reverse  osmosis,

i

94X04  19Llfmk 2
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Declaration  Statement

Tlis interim  action is protective of human heaIth and the cnvimnment.  complies with (or
waives)  %ierd and south Carolina  applicable or relevant and appropriate requirements
(ARARs)  for thk limited  scope  xtion. and  is Cost+ffedve. ~ -ning  to aquifer
‘restoration  to Safe Drinking  Water  Act (SDWA) Maximum Contaminant  Levels  (MCLS) do
not apply to this action because  thk limited  scope  interim action  is parl of an overall remedy
that  will attain (or waive)  all ARARs for the final  action.  Although this interim  action is not
intrndcd to fully address  the statutory  mandate for permanence  and treatment  to the maxi-
mum extent practicable,  this  interim  action  utilizes  treatment  and. accordingly.  is in further-
ance of that statutory  mandate. Since  this action  does not constitute the final  remedy for the
TNX Area Groundwater Operable Unit the statutory  preference  for mmcdics  that employ
treatment  that reduces toxicity, mobility,  or volume  as a principal  element. although  par-
tially addmaaed  in this  remedy,  will be atkksed by the final  response action.  Subsequent
actions arc planned  to fully address  the threats posed by the conditions  at this unit. Because
this  remedy will result  in hazardous substances remaining onsite above health-based levels,
a review will be conducted to ensure that the remedy  continues to provide adequate protcc.
tion of human  hcaith  and the environment t within five years after  comtncnccment  of the
remedsl  action.  Since  this is an Interim  Action  Record of Dcciiiom  review  of this unit and
this remedy  will be ongoing as the Depamttent  of Energy  (DOE)~ontinuea  to develop final .
remedial  alternatives  for tk TNX Area Grwndwater  Operable Unit.

--

.
Date

////6/w
Date

Thomas F. Hccnan
Assistant  Manager  for Environmental
Restoration  and Waste Management
U.S. Department of Energy

t“ John H. Hankinson, Jr.
Regional  Administrator
U.S. Environmental  protection Agency
Region  IV

“A? &&
R. Lewis Shaw
Deputy  Commissioner
Environmental  Quality Control
South Carolina Department of Health  and
Environmental  Control
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1. Site and Operable Unit Names, Locations,  and
Descriptions

(

The Savannah River Site (SRS) occupies  approximately  300 square  miles  adjacent to the
Savannah River,  principally in Aikcn and Barnwell  counties of South  Carolina  (Figure I).
SRS is a secured faciIity with no pumancnt  residents.  The Site is approximately 25 miles
southeast  of Augusta Georgia  and 20 miks south of Aiken,  South Carolina.  According to
1990 census data the awage population  densities  (in peopleAquarc  mile)  for the surround-
ing South  Carolina  counties are 111 for Aiken  County. 36 for Bamwell  County.  and 28 for
Ah&de County  and for the sttmmding  Georgia counties,  228 for Columbia County.  524
for Richmond County, 25 for Burke County, and 21 for Screven  County. The population
within  a 50-tnile  radius  of SRS is 634,784 people.

SRS is owned by the U.S. Department of Ettargy (DOE). Westinghouse  Savannah  Rlvcr
Company (WSRC) provides management  and operating services for DOE. SRS has histori-
cally  produced  tritium,  plutonium,  and other special  nuclear materiai5  for national  defense.
The We has also provided nuclear materials  f6r the space program and rnedcal, industrial,
and rescamh efforts.  Chemical and radioactive  waste  are by-products  of nuclear material
production  pmcescs. Hasa&ws subtances,  as defined  by the Comprehensive Environ-
mental  Response, COmpensatiom  and LiabMy Act (CERCLA). are present in the environ-

CLA Units  LisL of the Federal  Facility  Agreementment at SRS. @pendix  C, RCRA/CER
(Fill 1993) iists the TNX Area Groundwater operable Unit. (
The TNXArea is located adjacent  to the Savannah River in the southwestern  portion of SRS
(see Figure 1). Pilot-scale  testing  and evaluation  of chemical processes  in the TNX ~
included  support of the Defense  Waste Processing  Facility,  separations  areas,  and fuel and
target manufacturing areas. Wastewatcr  generated  dting support  of the previously  identi-
fied initiatives  was dkhtrged  to unlined earthen basins  through  a network  of process  sew.
era.

. The TNX Area is one quaner of a mile east of the Savannah River, between Upper  Three
Runs Creek to the north  and FounttiIe  Creek  to the south.  at an elevation  of 150 feet  above
mean sea level  (ML). Local topography  is relatively  flat with a slope toward the east, away
from the Savannah  River.

Immc&tely west  of the TNX Area is a swamp  adjacent  to the Savannah River  at 95 feet
above MSL (see Figure 2). A small  terrace divides  the swamp and serves  as the bank of the
river during  high stages.  The terrace  in the swamp u covered  by bottomland  hardwoods,  and
the swamp west  of the terrace  has stands of cypress  and tupelo  typical  of Savannah  River
swamps. Typical  fauna for bottomhnd  hardwood  forests  includes,  but is not limited  to, saia-
mandcrs, fi’ogs, snakes,  bats. squirrels, raccoons.  skunks.  weasels. and foxes. Large mam-
mals include white-tailed  deer and feral pigs. No endangered or threatened  species  have
ban identified  in the vicinity  of the TNX facility  from previous  surveys,  nor do habitats
exist there for the American alligator,  rcd+ockadcd  woodpecker,  the wood stork.  or the
shommsed sturgeon.

94X04  19Sfmk 4
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H. Operable Unit History and Compliance  History

Operable Unit History
‘he TNX Area is a pilot scale test facility  for the SRTC. The pilot scale facilities  are used to
provide  technical  support  to various SRS production  areas. From 1953  to August  1988.
wastcwatcr generated  by research  pcrfcmncd in the TNX Area was disposed of in seepage
basins. In August  1988, wastcwatcr was rerouted  to the TNX Eflluent  Treatment Facility.

In 1980,  the first  series  of gtouttdwatcr  monitoring wells was installed  in the TNX Area. The
first  series  of monitoring  wells was determined  to be inadequate  and were abandoned and
rcpkcd  in 1984.  The groundwatcr  sampling data tim ths new wells indicated that seepage
from the unlined bask, leakage from the process sewers.  and lcachate  from other  activities
in the area resulted  in soil and groundwatcr  con tamimtion  throughout*  TNX Area.  Anal-
ysis of surface  water samples  collected  from the swamp adjacent  to the Savannah  River  indi-
cates  that groundwatcr con “tammtcd  with CVOCs is outcropping  in the swamp before  it
reaches  the river. No contaminants  horn the plume were detected in !hc Savannah  River.  An
envimnrncntal  im~t statement  addmshtg  grotmdwatcr  contamination  caused  by site oper-
ations  was submitted  for public comment  in 1987 (DOE, 1987). -

. .

Compliance History
On December21,  1989, SRS was placed  on the National  priorities List (NPL). A site placed
on the NPL comes under the jurisdiction  of CERCLA. In accordance with Section  120 of
CERCL& DOE negotiated  a Federal  FaciIity Agreement (FFA, 1993) with the U.S. Envi-
ronmental  Protection  Agency  (EPA) and SCDHEC to coordinate cleanup activities  at SRS
into one comprehensive  strategy that  fulfills  Resource Conscmttion  Recovery Act (RCIW
section  3004(u) and CERCLA asscssnwn~  invcstigatiom  and response  action requirements.
The FFA lists  the TNX Atea Grouttdwatcr  Operable  Unit as a CERLCA unit requiring  fbr-
thcr evaluation  using the CERCLA Rcmedhd Investigation  (RI) process  to detcnnine  the
actual  or potential  impact  to human health artdb the cttvironmettt.

Public participation  requirements  arc listed in sections  113 and 117 of CERCLA. These
rcqtdrerttcttts  include  the cstablishtttcnt  of an Administrative  Record  File which documents
the selection  ofckattup ahcmatives  and provides  for review and comment by the public.
Tha SRS Public Involvement Plan (PIP)(’WSRC,  1991 ) is designed  to facilitate  public
invohmmcnt  in the deckion  making processes  for permitting,  closure.  and selection  of reme-
dial altanativcs. The PIP ddmsscs the requirements  of RCRA.  CERCLA, and the National
Environmental  Policy Act (NEPA). section  117(a)  of CERCLA. 1980. as amended by the
Supafund  Amendments and Reauthorization  Act (SARA) of 1986, requires  the preparation
of a pmposcd plan as part of the site temcdial  process. l%e Interim  Actwn Proposed Plan
for the 77VXArea Gmutdwater Operuble  Unit, which is part of the Administrative  Record
File. highl@s  key aspects  of the assessment  and investigation  phases  of the rcmc&ation

~ ~ i~ntif= * ~f~ intim tion dtemative for rcmdlation  of the T’NX
Area Grotmdwater  Operable  Unit.

.
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Ill. Highlights of Community Participation (

“The Admhistrstive Record  lWe, which contains  the information  upon which  the selection  of
the response  action  was ntatk  is available at the following  locations:

U.S. Department of Energy  Public  Reading  Room
Gregg-Granitcville  Library
University  of South Carolina-Aikcn
171 University  Parkway
A&n, south Carolina 29801
(803)  641-3465

Thomas Cooper Library
Government Documents Dqartment
University  of South  Carolina
Columbia South  Carolina 29802
(803) m4a66

Similar  information  is available  through the following  repositories:. .

Reese  Libmry
Augusta Colkge
2500 Walton Way
AUW* Georgia 30910

~ (404) 737-1744

Asa H. Gonlon Library
Savannah  State Cdegc
Tompkins  Road
Savannah Georgia 31404
(912)  35&2183

The public was notified about the comment  period for the TNX Area Groundwater Operable
Unit through mailings  of the SRS Envimnmentd Bufferin.  a newsletter  sent to more than
1400 citkts  in South  Carolina  and Gcorgi& and through notices  in the Aiken Standimf. the
Allen&&  Citizen Leadec  the Bamwell  Cbunty  Bannec the Bamwe[l  People-Sentinel.  the
North Augusta  Post,  7%e State.  and lke Augusta  Chronicle  newspapers.

The 30day public  comment period began on August 15, 1994, for the Interim  Action  Fro-
poscd Plan for the TNXArca  Gsutmdwtttcr  Gpcrabie  Unit. Responses  to comments are dis-
cussed in the Responsive  Sumrmuy (see-IX A). TM proposed  plan included  a means
for requesting  a public meeting  to discuss  h TNX Area and the proposed  interim  action. A
public hearing  was requested  during the initial pubiic  comment period.  As a result  of the
request for a public  hearing,  the public comment period  was extended to Gctobcr 13, 1S94,
and a public  hearing  was held on October 11, 1994.

(.

94X04  798fmk 8
-.



004490

Interim Action Record of Deciston
WSRC-TR-94-0375 “Remedial  Alternative Sektion,,,,,

Two vdtcn comments were received  on the JAM! One of the comments only requested a
public hearing.  and the other comment  pertained  to pmnitting  issues  for the treatment  sys-
tem.

.,

. .
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Iv. Scope and Role of Operable Unit within the Site (’
Strategy

Past  operations  within the TNX Area led to the contamination  of the area’s  groundwater.
Several  source  units have been identified  in the TNX Area which contributed to the ground-
water contamination.  Rtcsc units include  the Old TNX Seepage Basin. the New TNX Seep-
age Basin,  and the TNX Burying  Otouttd.  operations  associated  with these  units. as well as
leakage  from process  sewers  and icachatc  ffom other site  activities.  contributed to the
groundwater contamination.

The areas contributing  to the groundwatcr  contamination  will  be investigated  pursuant  to the
requirements  of the NCP and the FFA. Following  investigation  of these areas,  appropriate
cleanup alternatives  will be developed.

The groundwatcr system  in * TNX Area has been  adequately  charactctizcd  to identify  the
need for a limited  scale  action  and support  the design and implementation  of a system  to
begin controlling  and rcmediating  groundwatcr contamination.  Final cleanup alternatives
for the groundwater will be developed following  remedy  selection  for the source units

. .

A limited  scale  interim  action is dcsked to cottuol  the further  migration  of the groundwater
contamination  hotspoc prevent  the fuxthcr  degradadon of the groundwatcr system.  and.
begin contaminant mass  removal  from the groundwater contamination  hotapot. An interim

(action  addressing  the moat  contaminated  groundwater at the TNX Area through  plume  sta- .
bilization  and contaminant  removal  will  be protective  of human health and the environment.
will not be inconsistent  with potential  future  cleanup  activities,  and reduce the scope of
future  final  actions.

94X04  198fmk 10
-.



.(’

i

Interim Action Record of Decision
WSRC-TR-94-0375 “Remedial Alternative Selection

v. Summary of Operable Unit Characteristics

- TNX is underlain  by two aquifer  systems-a  deep aquifer  systcm and a shallow  aquifer sys-
tem. The systems  arc separated  by a thick layer  of clay and silt  with thin sand lenses approx-
imately So-feet  thick (see F@re  3). The clay and silt  layer  greatly  reduces  flow  between the
aquifa systans. M upward  gradient  between  the deep aquifer systcm and the shallow  aqui-
fer system  equals  about  55 feet of water  (24 psi). The upward gradient results  in upward
grotmdwata  flow from the decpquifa  system  to the SM1OW  aquifa system. Domestic  and
process  wata  for the ‘TIWi Area is produced  from the deep aquifer system.  Lateral  ground-
wata flow in the deep and shallow  aquifas beneath TNX is to the west-northwest direction
towarda the Savannah  River.

The shallow  aquifa system  is composed  of a wata  table  aquifa and a semi-confined  aqui-
fer. Depth to the wata  table varies tim - to SO feet  in b area of groundwater contatni-
nation. Groundwater flow in the shallow  aquifa systatt is toward  the Savannah  River. The
wata  table ~uifer  crops out in the swamp between  the Savannah  Riva  and the TNX Area
(see Figute 4). Groundwatcr contamination  at ‘TN?(  was dctcctcd  only in the wata  table
aquifa  in the shallow  aquifer systcm.

Grouttdwata monitoring  wells in b TNXArca are sampled  and in~yzed for a wi& range
of parameters.  The parameters  analyzed  include indicators  of wata  quality  (pH, alkalhity,
specific  conductivity,  gross  al- nonvolatile  bct& etc.)  and specific  chemical constituents.
The chemical  constituents  include Organic compounds,  specific  radionuclidcs,  and non-
radiological  inorganic  species.  Shallow  grotmdwata  at TNX has low ionic strength,  is .
slightly to moderately  acidic,  serotdc,  and has a small  amount  of total  dissolved  solids. This
gcncrai  groundwater chemistry  is conaiatcnt  with the local  aquifa  materials,  specifically,
highly leached  sand with some silt and lesser  amounts  of ciay. The groundwata  contamina-
tion can bc divided  into two catcgori~  organic  and inorganic  contamination.

The water table aquifa at lTIYK is contaminated  with CVOCS, primarily  rncldoroethylene
(T’CE), tetrachlorocthylene  (KE), and carbon tctrachloride  (see Table 1 ). The CVOC con-
tamination  undalays  eight acres,  has a maximum  thickness  of 20 feet. and contains  approx-
imately  six gallons  of TCE. Trana- 1.2dlchlorocthylettc,  a product  of natural  aaobic
biodegradation  of TCE and PCE, has been tncasurcd  in some of the wells with  TCE. The
absence of vinyl chloride  in the gmundwater suggests  that the biodegradation  is following
an acrotic pathway.  A concentration  map for TCE illustrates  the Iatcral extent  of CVOC
migmsion  (see Figure  5). 1,1,1  -trichloroethanc  and chloroform  wac  also detected in ele-
vated concentrations,  but did not exceed  Primq Drinking  Water Standards  (PDWS).

At one time.  benzene  was detecwd above the PDWS, A replicate  analysis  by the same labo-
ratory yielded  a tcsult  of 3 pg/L, and both  results  from a replicate  analysis  paformcd  by an
independent  laboratory  on a split sample  were below detection  of 1 vg/L. The replicate  and
duplicate  analyses  provide  strong evidcncc  to suggest  that the one teported value, which
exceeds the PDWS, was not mpreacntative  of the field  conditions.  .

94X04 1913fmk 11
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Table  I.List  of Constituents  Detected  Above  the Primary  Drinking  Water Standard  in Groundwater  at TN3C &ca tim

3Q88 to 1Q92

Cotssdtuent

Tnchkwoethykne
Tctrachloroctityknc
Carbon TatrachiotitM
Chlorofomt
Bettzctte
Lindane
Endrin
Mercury
Gross AJpha (#Xi)
Nitrate as Nitrogen
bad
Chromium

PAmary Dsiafdng
Water Standard  Valss4

5
5

tov
5
0.2
0.2
2

15
10000

15
100

Rssult

~
110
750
221
97

0.2!Y
0.63b
4.39

80
9WI0

37.9
19#

Masismtm I Most Current I

Wafl
TBG5

XSBID
TBG4

XSBID
TBG7

TBG4
TBG3
TBG4

XSB5A
XSB2D

%m6t+%-
3127i89 5.25

7f3f89 270
3f27/89 LT 1
126/89 LT I

“ 3f7/91 LT 0.005
311i’91 LT 0.006
9t9/89 3.7

6/14/89 5.70
lZIMO 43200

10.2
3/1 1/90 LT4

Date

3flal
2f51V2

3/15fll
26192
2/3i92
2/5/92
ls192

3/15/91
914@ 1

3115191
2J3i92
2W92

All units  am j@ unless noted otherwise.
a The level for ttihalotnethancs  is set as 100 pgiL Because  brominatcd  methane  is rarely dctcctd in SRS groundwatcr.  it is pmstttncd

that most of the trihslomcthmcs present are chloroform
b An insufficient number of &tactcd results is availabla  to detctmins if this is a rcpmscntative  vak.

. .

i Values have not been  above  PDWS simc 1Q91.
d This VSIUC  is not believed  to be mprcscntative  of the tmxintum comcmmdon  bacsuse  of lsboratoty  error. Historical  groundwater

monitoring data confirms that chromium  is not present at levels that exceed PDWS.
LT = less than (

e Most current  result for well in “Maximum”  Sutnmasy.

FNe inorganic  constituents  have been detected above  PDWS: nitrate,  mercuty,  gross  alpha,
● lZ and chromium.  Results  from gmtmdwatcr monitoring  analyses  show that nitrate  is

present in concentrations  that exceed PDWS in several  wells  at TNX. Large quantities  of
industrial-grade  nitric  acid were used in the operations  at TNX. Nhric acid dissociates  into
hydrogen  and nitrate  ions in water.  Since nitrate  is stable in aerobic groundwater,  relatively
mobile in groundwatcr,  and was used throughout  the TNX Area it can be used as an indica-
tor of the extent  of grotmdwatcr  contamination  at TNX. Flgurc  6 is a concentration  map for
nitrate.

Mercury  concentrations  from monitoring  well TB@ consistently  exceed  IJDWS. Very low
pH (<4.2) and high nitrate Concentrations have ah been observed at well TBG4, idlcating
that the mercury  was probably  past  of a spent  nitric acid solvent  solution  disposed  of at
TNX. A advent  containing  nitric acid and rncrcury was used at TINY( in research on the
chemical separations  processes  used at SRS.

@outtdwatcr  horn monitoring  well TBG4 also has elevated  calcium,  magnesium,  and silica,
which arc the result of the dissolution  of clay minerals  in the sdmcnta by very low pH
water. The dksolution  of clay minerals  buffers  the low pH water and is a natural  chemical
response  to the addhion  of acid. The low pH conditions in the immediate vicinity of moni-
toring well TBG4 increase  the volubility of mercury  and rcducc  the number of sites avail-
able for mercury  adsorption  by occupying  them with hydrogen  ions. Since  the groundwater (
is aerobic  and contains  chloride,  the dissolved  mercury  is probably  in the fotm of chloride

94X04 198fm& 12-.
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complexes.  As groundwatcr migrates  downgradient away Iiom the low pH mercury  source-
tcrtn. the concentration of mcrcuty  complexes  is diluted  and the groundwater  pH increases.
& the memury  complexes  arc diluted,  they become  unstable and break  down. setting  free
the ionized  mercuty for adsorption  to the soil. Soil downgmdient of TBG4 has more sites

available for memry  adsorption because  of the increased  PH. The groundwatcr monitoring
data suggest  that these natural procmcs prevent mercury  from migrating very far from the
Sounsc-term  (see Figure  7).

Gross  alpk  an indicator  of contamination  by aipha+mitting  radionuciides.  is persistently
elevated  in two monitoring  wells, TBG3 and TBG4, located  immediately  downgmdient of
the lNX Bwying  Ground (see Figure 8). Specific  alpha emitters in the groundwater  were
identified  by alpha spetmco py: they w= Ra-226.  Th-228.  230, and 232. U-233.  234,235.
and 238, Pu-238.  239,240.  and 242 Am-241 and 243. and Cm-242. 243, 244, and 246. Iso-
topes of radium  (R@ and thorium (’Th) arc natural  decay products  of uranium  (U). which is
also naturally  present  in sediments.  U is a mw material  used in several  proccsscs  at SRS. but
it occurs as a natural  constituent  in sediments  as well.  PlutoNum  (I%), amcricum  (Am), and
curium (Cm),  commonly  referred  to as transurani~ do not occur naturaliy  and are the result
of anificial  nuclear  reactions  such as h ones used at SRS. Ra-226 is the main  contributor  to
gross alpha  in groundwatcr  throughout  the TNX Area (see Flgurc  8L

Monitoring  well XSB5A is the only well that has had lead concentrations that exceed
PDWS. Lead concentrations  have been atdily  dccmaaing at this well and have not
exceeded  PDWS since  the beginning of 1991. The lead probably  comes  tim the galvanized
steel  screen  in well XSB5, which  is located  less than ten feet upgradient  of well XSB5A.
The low pH (c5) of the groundwatcr in the vicinity of these  wells  leached  lead tim the gal-
vanized  screen  when well XSB5 was active.  The decreasing Icad concentrations  may indk
cate that the lead source  was reduced  by the abandonment of well XSB5.

Chromium  (Cr) ccmcenuations  that exceeded  PDWS at TNX wem reported  during one quar-
ter of analysis  and wem not elevated  prior to or following  the quarter  of suspect  data. The
suspect  chromium  analyses  were conducted  by the same laboratory  and  analyst.

Endrin and Iindane  (pesticides)  have been occasionally  (@O% of the time) above the PDWS
at TNYL

Groundwatcr samples  from the scmiconfined  aquifer  at TNX have not exceeded  the PDWS.
The relative  amounts  of major  ions in the scmicottiined  aquifer  are different  f’kom the uncon-
fined qttifcc  iron, magnesium,  calciutru  sulfate.  and HC~ concentrations  are higher  in the
semicontined  ~uifer.  and sodium, chloride.  and N03 am lower.

Tritium is below detection  limits in the semiconfincd  ~uifer as compared to the overlying
unconfined aquifer,  which  has 24 pCiitnL.  (Average  tritium  levels  in rainfall  at TNX are
2A pCidmL (Muphy. eL al., 1993): the PDWS for rntium is 20 pCi/mL.) The low tritium
levels in the semiconfined  aquifer at TNX indicate  that groundwatcr  in the unconfined aqui-
fer is not migrating  into or impacting  the scmiconfincd  aquifer (lIichols,  1992).
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. .

w. Summary of Operable Unit Risks (

Contaminated

Contaminants

-This interim action will serve an incremental step in addressing contamination  in the TNX
&ca and is not intended  as a final action.  As required  by CERCLA. development  and selec-
tion of final  cleanup activities  will  depend upon the extent of vadose zone contamination,
the effectiveness  of this interim action. and the results  of the Baseline  Risk Assessment.  The
Baseline  Risk Assessment will evaluate  the cturcnt  and potential  risks to human  health and
the environment from contamination  in the TNX &e.a. Based upon the results  of that assess-  ~
menL appropriate cleanup akcmativcs  will  be developed  to fully address  site risks.

Media
Contamitud  media at the TNX Area includes  gmtmdwatcr,  surface  water.  and the soil
above  the water table.  The focus  of this interim  action is the conraminatcd  groundwatcr.

of Concern
As reflected in Table 1, a number  of contaminants  have been dctcctcd’in  the groundwatcr
system at levels  exceeding ttcaith-based  standstds.  Tltc primary  contaminant  of concern for
this  interim  action  is TCE. While carbon  tcuachloridc  and nitrates  @W appear to be migrat-
ing offsitc,  ths plume  distributions  of TCE and carbon  tctrachloridc  coincide.  but the con-
centrations  of* MracMoridc are signilicatttly  lower than TCE concentrations.  The
concentration  of nitrates  leaving  the TNX Area is at or slightly  exceeds  health-based  stan-”

(dards and does not pose as significant  a threat  as TCE. The chemicals  of concern  will con-
tinue to be evaluated  for this  unit as this  interim  action is implemented  and further

investigations  in ths TNX Fundamental  Study Area arc conducted.

Interim Rkks

The TNX Orottndwatcr Interim  Risk Evaluation  (IRE) was performed to determine  current
risks to human  health  and the environment and to detcnninc  if the risk was high enough
_ b 1 X 10q to R@’C immediate  remethl  action.  Results  of the lRE indicate that
ths contaminant  teqmttsible  for the largest  pottion  of the risk  to the onsitc  worker  is TCE
(see Figure  9). The largest  risk to the onsite  worker is through  contact with contaminated
soil and water at the groundwatcr  outcrop  in the swamp during  sampling.  The IRE shows
that under cumcnt conditions,  the onsitc  worker is not exposed  to contaminants  at concentra-
tions that will produce  an unacceptable risk to human  health (see Figure  10).

While  the cana.tninants  in the groundwatcr  system exceed  SDWA drinking water standards.
the contaminated gmundwatcr  is not being used, nor is it planned  to be used  whiie  the site is
controlled  by DOE. Use of this  groundwatcr  as a drinking  water source  would present  unac-
ceptable  risk levels.  The goals  of this action are to mitigate the migration  of contaminants
and prevent  the further degradation  of the groundwatcr system.  These goals arc consistent
with the expectations  of the NCP and EPA guidance  on addressing  groundwatcr contamina-
tion.

94XfM  198fmk 20



004490“.
Interim Action Record oiDec/sion

WSRC-TR-94-0375 . Remedial Alternative Selection

(

VI [. Description of Alternatives

- Interim  action alternatives  developed  for the TNX -a GroundWater  Operable  Unit
include:

Alternative  1

No Interim  Action,  Maintain  Existing Institutional  Controls

Altenaative  2

Hybrid Groundwster  Cmective Action,  the hybrid  groundwater corrective  action  includes
groundwater extraction  wells  with an air stripper  and a recirculation  well.

Alternative  l—No Interim Action, Maintain Existing Institutional Controls
Alternative 1 would  include  no intetim  cleanup activities.  Under the no action  altcmative.
existing  groundwater contdnatto. n would gradually  be reduced  with time and distance
through attenuation  pmcescs, such as bdgmdadon  or dispersion.  Contaminated  ground-
watcr  would continue  to migrate  west towad  the swamp  and the Savannah  River.

-.

Treatment  Components

No treatment  would be implemented  under Alternative  1.

Engineering  Controls

No engineering  conttols  would be executed  under  this  alternative.

Institutional Controls

Access to SRS is contmlied  at ptimary roads  by continuously  manned  bamicades. Other
roads entering  the site are closed  to trafiic by gates or barriers. The entire  SRS facility  is sur-
rounded by an exclusion  security  fence, except along the Savannah  River. SRS is posted
against  tmspasaing  under Federal  and state statutes.

Implementation  Requirements

This alternative  is readily  implctnentable.

Estimated Construction  and Operation  and Maintenance  Costs

Costa  associated  with Ahemative  1 include groundwater monitoring  and annual  reporting.
Grmtndwater monitoring  and reporting  is estimated  to be S20,0tX)/year.

94X04  19Sfmk 21
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ARARs Associated  with the Considered  Alternative /’
Applicable or Relevant and Appropriate Requirements (ARARs ) arc Federal  and state en vi- (

ronmcntal  regulations  that establish  standards  that remedial  actions must meet. There arc
three types of AMRs:

● chemical-specific
● location-specific
● action-specific

No Action-specific  ARARs arc associated  with Alternative  1. The only potential location-
spccific  ARAR associated  with Alternative 1 is related  to the Clean Water Act.

Akernative 2-Hybrid Groundwater Corrective  Action
Alternative  Z the Hybrid  Grotmdwatcr Ccmective  Action,  includes groundwatcr extraction
weIls with an air stripper and a recirculation  well. The extraction  wells  and air srnppcr
would  be used to temove  and treat the grcnmdwatcr  exceeding the cleanup  goal in the TNX
Area Gtmmdwarer  Operable  Unit. Arccirculadon  well installed  upgrachent of the extraction
wells  would ptovidc in situ ucatmcnt  of contaminated  grotmdwatcr m-d may stimulate  the
natural  soil  bacteria to degrade some  of the contamination  while in the aquifer. Air emis-
sions from the air stripper and recirculation  wd will  be treated  as necessary  to comply  with
SCDHEC air pollution  regulations. . .

.
Treatment/Engineering  Controls

Rachvmlation  Walls (

Recirculation  wells  arc an emerging  technology  for in siru  cleanup of CVOC contaminated
groundwatcr.  In recirculation wells air is injected  into a gmundwatcr  well. As the air rises
to the surface in the well, it removes  CVOCS fi’om the water by air stripping.  Additionally,
the air causes groundwater to flow upward  in the well establishing  a circulation  system
where  water is drawn into the bottom and discharged at the water table.  The air is collected
by a vacuum  at the surface for ueatmcnt  (ace FIX 1 I ). The vacuum also recovers soil
vapor ftom the unsammtd zone resulting in additional  cleanup.

Extraction  Wdla with ae Air Stripper

The flow of comantinatcd grouttdwatcr  is intercepted  by a series  of water wells  known as
extraction  wells. The extraction  wells are used to drawdown the water  table and collect  con-
taminad  groundwatcr.  Drawdown from the extraction  wells produces  a capture  zone that
pmvcnts  the further migration  of contamination  from the site  (see Figure 12). The contami-
nated gmundwatcr  that is collected by the extmxbtt wells will  be treated  by an air stripper.
Treated groundwatcr will be discharged  to a permitted  outfall.  The air srnppcr can also bc
used to treat contaminated water  from @&r cleanup  activities  such as groundwater sarn-
piing. Air emission from b air stripper  and recirculation well will be treated  as necessary
to comply  with SCDHEC air pollution regulations.

Mcrcwy, gross alpk and titrate will be monitoted  in the effluent  from the treatment  sysfem
to cnsum  that they do not exccod d]schargc  limits.  If they begin to exceed  discharge  limits.

(
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the well causing  the eXCdCC will  bC iden~fi~ through  sampling.  and discharges from
that weil wiIl  be treated using methods  similar  to ion exchange  or reverse osmosis.

Perfonfunce objectives
. (

“ The petfonnancc objectives  of the interim action arc to:

● Stabilize  the operable  unit and prevent  the funher degradation  of the groundwater system
by containing  the portion of the phmw with MOO I@- TCE. This concentration level
was selected  based  upon calculations  performed associated  with the IRE and technical
considerations  for well  placement and system performance.  Controlling  the pcmion of
the plume with >S00 I,@ TCE will  also control  and &at  the area with the highest  con-
centrations  of other CVOCS and nitrates.

● Maintain  risks  associated  with potenaal  exposure  pathways within acceptable  limits.
● Implement art hat that will  not k inconsistent  with and facilitate  potential  future

cleanup  efforts.

i

The interim  action  cleanup goal was developed using a risk-bssod  approach  to protect
humans  in the intuim exposure  scenario with the highest  risk  of cancer.  the onsitc  worker.
In ths IRE the onsitc  worker was exposed  to 930 I@ of TCE in the groundwater outcrop.
The cleanup  goal of the interim action is to reduce  the maximum TCE  concentration in the
plmm~@-qti tiamtim*ti  Spbmt~tatikm
human health  and the environment.  ‘lk 500@ concentration  forTCE was selected  based
on the results  of the IRE and the concentration  of TCE that is admkaable  in a solid waste
(’KU level)  before  it is considered  a hazardous  waste. ‘Iltis  remedy  will provide  protection
of human  health by ensuring  that the most  highly exposed  person  in the IRE does not
receive  a dose of TCE that results  in an unacceptable  cancer risk.  CVOC concentration  in
ths recovary  wells.  TNX monitoring  wells. air sttipper inftuent  and efllumm and air suipper
offgss  will  be monitored  to evaluate system  performance.

Beaa&a

In the Hybrid  Groundwatcr Corrective Action. the advantages of one technology  addresses
the disadvantages  of the otiwr resulting  in a robust  cleanup  system. The benefits of the
Hybrid  Groundwstcr  Corrective  Action are listed below.

Recirculation  Well

● insitu treatment  of contaminated  groundwater
● in situ bkdegradation  reduces  cleanup times
“ conserves  groundwatcr resources  during cleanup
● potential  for cleaning  up the unsaturated  zone using soil  vapor extraction

Pump and Treat

● stops migration  of contaminated water exceeding  interim  cleanup  goals
● collects  and treats contaminated  water
● provides  inhwructure for handling  sccondmy  waste associated  with cleanup
● enhances  transport  of nutrients  from recirculation  well for in situ cleanup

94X04 f 9Sfmk 23
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Institutional Controls /-’”
Public access to SRS is controlled by existing security personnel and $cctity equipment.  ~
discussed  under Alternative  1. The existing  SRS security  con$rols  will ~ inaintained as pan
of normal  SRS operations.

Implementation  Requirements ,

The implementation  requirements  for the Hybrid Grcmndwater  Comcctive  Action  will
include  the following

● installing  groundwater recovery  wells to capture the portion of the plume with >500 Bg/L”

● constructing  the air stripper to treat  the ‘KE and other CVOCS in the recovered ground-
water

● installing  a recirculation  well to enhance  the natural  in siru biodegradation  of TCE and
other CVOCs in the groundwater

Standard drilling  techniques  for unconsolidated  sediments will be used when possible.  The
recirculation well  usca a larger than notmal bomhole  and may require  special  materials to
dtill  the well. l%e air stripper and components  of the recirculation well arc standard indus-
trial equipment and are readily  available.  The air lift recirculation well is a mkt.ively new
rmnediation  technique  and will require  some  stamp testing  to evaluate the optimal  operat-
ing conditions.

. .
.

Estimated Construction  and Operation  and Maintenance  Costs .
1

The costs for Alternative 2 are estimated  to be S600,CKX).  Costs  include construction.  moni- (
toring, and maintenance  of the recirculation  well and pump and treat  system.

ARARs Associated  with the Considered  Alternative

The ARARs for the Hybrid Groundwater Cotmctive Action  arc listed in Table 2. The
National  Primary Drinking  Water Standmds  (MCL/MCLGs) wiIl not be ARARs because
they are beyond  the scope  of the interim  action.
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Figures. scMcc!sofRisktom* . .

F- 10. Risks for Diffccult Exposure  scenarios
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F- lZ Capture  Zinc+ of a Hypothaii  Hybrid Groundwater  Cormcrivc  Action for l’NX
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Tabie 2. Applicable  or Relevant md ApprOpriU R~utimen~  (~) ~d Gui~ce for the Hydmulic Contain-
ment of Offsitc Groundwater

(

Actiosss

CHEMICAL-S
‘rrutment of con-

groundwatcr

Air Stripping

Promxion  of the
Bcncraf public
kom all sources
If radiation

%otcaion of the
]cncraf public
‘mm all sources
If air emissions
Worker prouction

KITON-SPEC
kosion Conrrol

Veil G3nwuuion

I Reqaknteu@
I I

Pmreqtsiaites I Federal citatiooI south cam.I&m Code of I
I I I Laws

‘ECIF’IC
Discbammuat notcxceed
DcGafiirmdiondide  xdia.
chargcofradionuclidea  umIstnot
Cxcccdl  radldayforpmtdotl
Ofaquadcorgamsm.

Envimnmentd  Rrmits  to mll-
structandoprxatc

Ihegencral  public mustnot
receive an effective dose  equiva-
le$ltlt==m  lmfnredmf

Aurakaseaofrdioaxive  mata-
rialmustbe  ”asiowasruson—
ably achievable”  (AURA)
No membar  of the gcacmi  public

equivalent  greatertban  10 lnrun/
year
Maintain worker exposures  to

Maximum  expoaurc to oaupa-
tional workers:  5 rcmlyw (sm.
Chastic); 50 tedycar

Direudiscbargcof groundwatcr  M
aaurfmwaterbody -TBCguid-

-

Macbameoftoxicairpoutttxnts

Cthyksle)  - sobamsuve  reqldm
sssattaasw4spkab&
Doscnx&s!dbytbe @naralpu&
Iicfromau aourcuofrdiaial
cxpoaum  Ma DOE  facility-TIK

Rekaaesofrdiodve  nmtcrial
from DOE activities  - TBC gdd-
-
Emissions  of radionuciidcs to the
ambient air from DoEfacilitics  -

lntemalandcxtemai Sources  of
continuous  exposure  to oaupa-
tionalworketa ata DOE facility-
TBc -
~and~ aourcca of
continuous  exposure  to occupa-
tionxfworkus ata D0Efa51ity  -
TBC @$k$Kt

DOE 0r6er  5400.5

DOE Order S44)0.5

DOE Order 5400.5

. .
40 CFR61.92DOE
order 5400.5

DOE&dcr54S0.11

DOE0rdcr5480.11

;C-R.61-62.  I.
;C - R. 61-62.5.
kandard  Numbs

(ncmstocbastic) effective  dose
Cquivaknt
FIc
Develop a plan for aosion aedi- Land disturbing activities  - AppU- SC 72-300
ment ContIol abie
Coswuaionbyacestified  drilla Mllingwate# welis-Ap@ic!ab& SC R.61-71
is required
Smdxd$  for Umamnxiolh  main- Dtiliing water wells - Appuable
tenanc%andopcmdon ofau

Sc R.61 -71

s~ for m$l$muion  of Cawwmon  injccoon well (mcir- 40CFR 144-147 SC R.61-87
in.Jection wells culating  wells)- Applk8bk
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Tim 2. AppIicablc  or Relevant and Appropriate  Requirements  (ARARs)  and Guidance for the Hydraulic  Contain-
ment  of CMWte Groundwater -- -

Actions Reqtsirwnestta Pmrequiska Federal  citatiott

I

Discharge of Dischargs must comply with shs Point sources  discharge to waters
treated gtoundwa- efihent limitation of the NPDES of the Utited states - Applicable
tcr to stream permit Sc ooOO175

Discharges  to streams must meet Discharges to surface waters  of the
the estabiiahed water quality Srare - Applicable
1~ I I

Air Stripping ]Stateofs.c. mquircsapcrmitto  ]ColwuuJ“Onandoperation  of an

I build and operam a wasmwater
I

indusfsiai wastewakr wcatmem
facility facility - Sabatwdve mmsh. I

masItiad8ppucabk
A NESHAPevahadoa  m &ter- IWlhnuclides  ocher than rubn 40 CFR61.%
mineifsoume ofr@om@de fmm DGE facilities - WMmnthe
emission requires EPA appsoval requknmnts  m appuabk

south  Gim-
Iii Code of
Xsva
Sc  R.6 I -9

Sc R.61-68

S.C. Pollution
Control. Act TICiC
48-I-110

(

mc.m&~i~ . .

DCGS = dCfiVtd Conccntradon  guide
CFR=Codeof  Federai Regulations
DGE=Depamnetttof  Energy
EPA = Environmental Protection Agency
NPDES = National  POUltttltt  Discharge ElimittatioII SyWCUI
NESHAP  = National Emissions  Stadards  for HaWdOuS Air POliutanfs
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“VIII. Summary of Comparative  Analysis of Alternatives -(.

-Each interim  response  alternative  was evahtad  using nine criteria  dcvcioped  by the EPA.
The criteria  were derived  from statutory  requirements  of CERCLA. Section 121. The results
of the evaluation  are presented  in Table 3.

Descriptions  of Nine Evaluation Criteria
●

●

●

●

●

●

●

●

●

Ovenall  Protection  of Human  Health and the Environment. This addresses  whether a
remedy  provides  adequate pmtccdon and describes how risks  posed  through  each path-
way arc eliminated.  reduced or controlled  through  trcatmen~ engineering  controls. or
institutional  controls.
Lon8-Temt  Electiveness  ond Pemuanence.  This refers  to the magnitude  of residual  risk
and the atiiity of a remedy  to maintain  rehble pfotecdon  of human  health and the envi-
ronment  over time once cleanup  goals are met.
Shoti-Tems  E~ectiveness.  This refbrs  to the speed with which  the remedy  achieves pro-
tection,  as well as the potential  for a remedy to create adverse effqcts on human health
and the environment that may result  during the consmtction  and implementation  period.
Reductwn  of Toxiciq,  Mobility,  or Wunu through  Treutmertt.  The remedial  alternatives
are asscsad  based  on the dcgme to which they  employ  treatment.that  reduces toxicity,
mobility, or volume,  including  how treatment is used to address  the principal  threats
posed  by a media-spxific  operable  unit.
Implententubility.  This refers to the technical  and administrative  feasibility  of a remedy.
including  the availability  of materials  and services  that may be used to implement  the (
chosen  solution.
Compliance  with Applicable  or Relevant  and Appn@ate  Requirements  (ARARs).  This
criterion  addresses  whether  a remedy  will meet  the ARARs of other Federal  and state
environmental  statutes.

Cost This inchtdea  capital,  operation,  and maintenance costs.
Store Acceptance.  Based  on its review  of the proposed  interim  action.  this indicates
whether  the state concurs with, opposes,  or has no comment on the preferred  alternative.
conununity  Acceptance.  Acceptance by the surrounding  community  will be assessed  in
the Record of Decision  following  a review  of the public  comments received on the pro-
posed interim  actions.

(
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Table.  3 Evaluation  of Interim Respon=’  Actions

Alternatives

(2) Hybrid  Gnnsadwater  ConwctiveEv~wti Cfiteria .
(1) No actim Action

Overall  Prouction  of Human Minimal High
Health  and the Environment

Compliance  with ARARs This alternative  will not be in compliance The water  treatment plant (sir stripper) will
with tbe Safe Drinking  Water  Act in the be constmctcd  and operated  in full  compli.
following  areas: snce with wastewatcr  treatment  plant rcgu.
9 contaminant concentrations  in the lations.  Treated groundwater will meet

groundwatcr and local  surface  water NPDES requirements  and offgas  from the
excseds  PDws trcatmcm  system  will meet Clean  Air Act

● surface water concentrations  in local rcgdations.
seeps do not meet NPDES require-
ment

Long-term effectiveness  and This evaluation crituiondocs  not apply to Sante as no don. .,
permanence Interim  Actions.

Reduction  of toxicity, mobil- None Air stripping  rcmovcs  the contaminants
ity, or volume through  trcat- from the rcawcmcl  groundwatcr,  reducing
merit its toxicity.  Volume of groundwater that

may pose a risk to onsite  workers  will  be”
reduced  through reduction  of contaminant
mass  in the portion of the plume exceeding
the interim  goal.

Short-term effectiveness This ahcmative  does not provide  a short- Groundwater recovery  will immediately
term remedy  for preventing  discharges  of begin to reduce the amount  of contaminant
contaminated  groundwatcr to the swamp. remaining  in the subsurface  and controithc

migration  of contaminated  groundwater
into the swamp.

[mplementability This alternative  is already in place. All of the technologies  in this  alternative
are currently  available.  Air srnpping is
extremely  efficient  and requires  minimal
maintenance.  This system has a wide range
of operating  conditions  and as result. rcme-
diation system  upgrades  can be easily
incorporated.

Sost (for comparison  only) CapM cost so Capital  Cost S600.000
operation  and Maintenance  (O&M) operation and Maintenance  (O&M)
Casts:  approximately  S20,000 per year Costs: approximately  $IOO,O(K)
Months  to Implement already  in pisce Months  to Implement 18-24

Uatc acceptance TMs alternative  is not acccpble to This alternative  is acceptable  to SCDHEC.
SCDHEC.

—

.ommunny acceptance 1 Sec respcmsweness  summary. I See responsiveness  summary.
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Selected  Remedyix. (

. Altcmative  2 is the selected  alternative  for this interim  action.  This alternative  will provide
the best  balance between  the need for prompt  action for groundwatcr  remedial actions  and
the current  site conditions  and cxposw scenarios.  The hybrid grotmdwaur  co-tive action
will achieve  the goals high@htcd  for this action and will acme as an incremental  step in
addressing environmental  comsmination within the ‘TNX Fundamental  Study Area and
SRS.

The hybrid @lMdWti corrcuive tion system will stabilize  the pcmion of the plume with
>500 ~ TCE as it is generally  dcpkud  in i%gurc  5. However.  if the area containing  TCE
levels  exceeding 500 ~ has cxpandctL the area that will be intercepted  will be expanded
accordingly.  samples fmttt existing  monitoring  wells  as well as samples  from the intiuent
and effluent  from the air strippsrs, air emissks  from the air atrippr, and the recirculation
well will be used to monitor the performance of the interim  action.  The details  of the moni-
toring will  be discussed in the cipcmdng and maintenance plan for the hybrid  groundwater
cotmctivc  action  system.

(

(.
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,.,

(

x. Statutory Determination

“The National  Contingency  Pian (40 CFR  300.430(cX9)) ws foti  nine ev~tion  crikria
that provide  the bask for evaluating  aitemativcs  and subsequent  selection  of a remedy. The
selected  alternative,  Aitemative  2. was evaluated  with respect  to the five statutoty  findhtgs.
as required  for interim  actions  under CERCLA. The results  of the evaluation arc as follows:

Protection  of Human  Health  and the Environment.  Aitcmative 2 will  mitigate  the risks of
exposure  to contaminated  surface  water  by stopping the migration  of groundwatcr  contain-
ing CVOCs above the intaim cleanup  goal before it reaches  the swamp and utilizing  exist-

ing administrative  controls.  Additionally,  removing  CVOC-contaminated  groundwatcr will
reduce  the future  risk of cxposttte  to contatninatcd  groundwatcr through ingestion.

Atrainmem o~ARARs. Ail ARARs  pertaining  to the treatment  and disposal  of contaminated
groundwatcr will be met by the selected  alternative  (Table 2). The selected sitcmative  will
clean up the contaminated  groundwatcr  to meet the interim cleanup goals.

Cost &ectiveness. The tecovcry  well system  is a cost- effective  method  of providing
hydraulic  containment  of the gtoundwatcr contamination  beneath  an operating  facility
where physical  barriers arc not practical.  The recovery  system  also provides  an advantage
over the physical  barriers  due to the benefits of contaminant  removal.  Air stripping  is an effi-
cient method  for removing  CVOCS ftom groundwater and is a well established  treatment
method  for contaminated  groundwatcr.

R“ccwdation  wells ate new technology for ckaning  up CVOCS and there is little  data on the
cost+ffcctivencss  of the technology. Cost4fective methods  such as air lift  pumping and air
stripping  play a major role in recirculation  wells. The cost-effective  components along with
potential  for in situ groundwatcr cleanup  indicate  that recirculation  wells  will  be economi-
cally  fcasibie.

Utilidon  of Amument Solutions  and Altemarive  Treatment  Technologies  or Resouce
Recovery  Techndbgies  to the Mazintum Extent  Practicable.  The proposed  alternative  rciies
hcaviiy  on treatment technologies  to remove  CVOCS from the groundwatcr.  Treatment is a
principal  eierncnt  of this interim  action and is achieved  through enhanced in situ  biodegra-
dation and air stripping  of groundwatcr  contaminated  with VOCS. However.  this  action is an
interim  don and is not ddgned  or expected  to be final.  The sciccud  remedy  represents
the beat balance  of tradeoffs  with respect  to pertinent  criteria  given the iimitcd scope of the
action.

Preference  for Tmmnent m a Principal  Element,  The  principal  threat  in the lNX Gtound-
watcr Opcrabie  Unit is trichorocthyienc.  The sciccted  alternative  uses tscatmcnt  as a pnnci-
pai eietncnt of the Hybrid  Grotmdwatcr  Rcmediation  System.  Specifically,  the scicctcd
aitcmative  uses sir stripping  and in situ  biorctttcdiation  to treat the principal  threat. Fumhcr-
morc,  the scicctcd  aitcrnativc  does not ittciudc  any eiement  that requires storage  of waste.
Although  this statutory  preference is partiaiiy  addmsed in this r+edy, the prcfercncc for
tscatment  as a principal  eiement  wiii be addmasd by the final response action for this unit.
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,,. .

xl. Explanation of Significant Changes (“ ‘1

- ‘There were no significant  changes  to the IAPP as a result of the public comments.

.:

. .
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Appendix A

Responsiveness Summary

General  Response

During the 30 day comment  paid  a mqucst  for a public  meeting  was received. The public
comment ~od was extended  an addkional 30 days so the public  meeting  could  be held.

The public information  meeting  was held  on October 11,-1994,  in Aikcn, South  Carolina.

The public meeting  was divided into three  main segments:  a general  introduction  section.  a
diact@on about  the proposed  TNX grotmdwatcr  interim  action,  and a discussion  about  the
proposed D-Area Oil Sccpagc Basin interim  action.  The T’NX discussion  was broken into a
general  information and background scgmcn~ a discussion  and qucationhmswcr session
about  the proposed  interim  action.  and finally,  an opponunity  for formal commenting.  No
formal comments wcm received at the public  meeting.

During the public comment puid  liitcd  written mrnrnettts  were ~eivcd.  In general,
comments  co-g the _  action  for the TNX groundwatcr  unit addrcsd techni-
cal details  regarding  treatment  of the extracwd groundwatcr.  No comments were received
which opposed  the proposed  action. During the public information  meting,  several  ques-
tions  were raised  rcgading  selection  of the inti action  goals and general  information  on
the contaminants present at the site No comments were received which  opposed  the pm
posed  action.  The minutes  of the public  meeting  arc available in the administrative  record
file.

During the public  informadon meeting,  suggeatiotts  were received from the Energy
Research Foundation  on potential  improvements  to the meeting  format. ‘Ilwsc comments
will bc evd~ and to the extent  possible,  the recommendations  will bc followed.

( ,,

Written  comments were rcccivcd from members  of the public and the Energy  Research
Foundation.

Specific  Comments

comment

A series  of public  meetings  should be held.

Reapomae

A public  meeting  was hcid on October 11.1994,  in Aikcn, SC, to discuss  the proposed
intctim action.  In general,  rhc Dcpammcnt  of Energy  plans to conduct  periodic  pubiic  infor-
mation  meetings  to review the general  status of significant  cleanup operations,  solicit  public
input on specific  mncdial  actions,  and provide an opportunity  for the public  to discuss
cleanup issues  with DOE and the regulators.
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comment

,( 1 Energy R~h Foundation
Cohtmbi&  SC

. . . ‘flIc phrase  %catcd as nuxssary” on page 11 begs  further  definition  as to whether the air
will be routinely  treated. or whether  it will be treated  only wkn it goes above a cenain
monitoring  tlueshold.  U so, what  is the thrcshokL and is it consistent  with the State and Fed-
eral regulations?  However,  air emissions  will be monitored  to ensure compliance  with appli-
cable regulations.

(

The treatment  threshold  is set by the State and Federal air regulaaons. Discussions  with the
State and Federal regulators  about the anti@ated air emissions  fkom the TNX treatment
system indicate that no treatment of air emissions will be required.

Commtstt

.J

Energy Research Foundation
Columbia  SC

. .
Further, SRS should  ccr@ that it has tk treatment  capability  for each of the contaminants
that may be present  in grotmdwater  that is pumped  to the surface for treatment and dis-
charge via tk “permitted  outfall.” The petmittcd  outfall  is, presumably,  to be a NPDES per-
mitted  stxcam.  NPDES petmsits  don’t  include  radioactive  materials  thougk and it’s not clear
what  “discharge  limits”  SRS will  apply.  Any stiace water discharge that exceeds Fe&ral
drinking water standads  would not be acceptable  - not because  it wouldn’t  be illegal, but
because  it is probably  increasing  tk tisk to tk public.

Reapoose

A wastewater  construction permit  must be issued by the SCDHEC before the construction
of tk wastewater treatment  plant  can begin. All chemical  constituents  in tk groundwater
that require  treatment  prior to dischatge at a permitted  NPDES outfall  in the TNX area will
be addrcad by the treatment  system.  SCDHEC does not issue water construction  permits
unless  all naessary tmatmcnt  is provided  for in tk permit application.  SRS will meet dis-
charge  requirements  for rdonudides  in compliance  with DOE Order S400.5, which is soon
to be 10 CFR 834. lltc contaminant  of concern in the inurim has been identified  in the
IAPP as trichlorocthylene.  StaMization  and rcmedation of the portion of the plume  with
the highest  concentrations  of ‘IX% will  also address  the portion of the plume  with tk high-
est concentrations  of other contaminants  that do not pose an unacceptable  health risk  during
the interim  remediation  period.

cOsomtnt

Energy Research  Foundation
Columbia SC

Questions  about  the combined  effects  of pumping,  treating,  and releasing  contaminated
groundwatcr should be answered before a decision  is made.
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Rtapome

(All questions  pertaining  to the combined  effects  of pumping.  mating.  and releasing  contain-
inated groundwatcr were answcmd in the public  hearing.  Specifically.  a question  to the
mobilization  of mcrcuty as a result  of pumping was asked.  The mobile  form of mercwy is
not stable  in groundwatcr at TNX and as a rcaulL the mercury contamination  is highly
localized

.2
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